Introduction
Background. Based on current estimates, one in 68 children has an autism spectrum disorder (ASD) (Baio, 2014) . Each year, approximately 50,000 youth with ASD in the United States exit high school and enter adulthood (Roux, Shattuck, Rast, Rava, & Anderson, 2015) . With the rising incidence of ASD (Baio, 2014) and the existing population of individuals on the autism spectrum advancing in age, there is a pressing need for clinical professionals trained and experienced to work with adults on the autism spectrum. This population presents unique characteristics and needs that often differ from those of children on the autism spectrum (Gotham et al., 2015; Turcotte, Mathew, Shea, Brusilovskiy, & Nonnemacher, 2016) and those of adults with other developmental conditions (e.g., Loveland & Kelley, 1988; Orsmund, Shattuck, Cooper, Sterzing, & Anderson, 2013; Roux et al., 2015) . Social and communication difficulties are central to the experience of individuals on the autism spectrum, regardless of age (Kanner, 1943) ; however, as individuals on the autism spectrum enter adulthood, social-communication needs relate more specifically to difficulty engaging in meaningful relationships (i.e., romantic relationships and friendships) and gaining and maintaining employment (Eaves & Ho, 2008; Howlin & Moss, 2012; Roux et al., 2015) .
Individuals on the autism spectrum interact with a variety of professionals and community members throughout adulthood. Disconcertingly, studies show that many pre-professional students in health care disciplines, as well as practicing clinical professionals, lack even a basic understanding of diagnostic criteria for ASD (Freedman, 2014; Hartley-McAndrew, Doody, & Mertz, 2014; Price, 2013) . Moreover, college students in general (i.e., future peers, co-workers, potential friends) hold many misconceptions about ASD, often confusing the condition with other diagnoses such as learning disabilities (Gillespie-Lynch et al., 2015) . The overwhelming lack of knowledge and understanding adults on the autism spectrum are likely to confront in their community and their therapeutic experiences is problematic. Indeed, increasing societal understanding and acceptance of ASD has been rated by adults on the autism spectrum and their caregivers as a top priority for future work in the field of ASD (Gotham et al., 2015) .
The current study focuses on the pre-professional training needs of speechlanguage pathologists (SLPs) as essential clinical service providers for adults on the autism spectrum. The American Speech-Language-Hearing Association (ASHA, the profession's national professional and credentialing association) states that "speech-language pathologists play a critical role in the screening, assessment, diagnosis, and treatment of persons with ASD" (ASHA, n.d.). However, despite SLPs' training in typical and atypical development of language and social communication, research shows a lack of preparation and misconceptions about ASD among practicing professionals in this field (Schwartz & Drager, 2008; Plumb and Plexico, 2013) .
In the last decade, a small number of studies have investigated practicing SLPs' training and knowledge of ASD. Notable findings include SLPs' reported lack of academic coursework focused solely on ASD and lack of contact with persons on the autism spectrum as part of their graduate clinical preparation, with the vast majority of surveyed SLPs indicating they would have benefitted from additional coursework and training related to ASD prior to beginning their professional careers (Schwartz & Drager, 2008; Plumb and Plexico, 2013) . As evidence of this limited preparation, most participating SLPs surveyed in one study had limited understanding of ASD diagnostic criteria (Schwartz & Drager, 2008) . Notably, much of the research on SLPs' training in ASD has focused on needs as they relate to service provision for children on the autism spectrum (e.g., survey respondents were school-based SLPs in Schwartz & Drager, 2008) . Despite the lack of adult-focused research in the area of pre-professional SLP preparation, it is assumed that there is a similar, or potentially more significant, training need among SLPs serving adults on the autism spectrum. Indeed, there is a noted paucity of research related to the needs of and services for adults on the autism spectrum in general (Roux et al., 2015) , suggesting a similar limitation in clinical knowledge and training in this area.
Clinical Education. Hands-on clinical education plays a significant role in the pre-professional training of SLPs. "Traditional" approaches to clinical education typically involve a 1:1 supervisor to student ratio, in which one supervisor oversees the clinical experience of one student clinician providing services to one client (Sheepway, Lincoln, & Togher, 2011) . In light of increased student numbers and changing expectations from the field for new SLP graduates, graduate programs have explored alternative or "non-traditional" approaches to clinical education (Sheepway et al, 2011) . Some alternative models include collaborative or group supervision, in which the same supervisor provides supervision to two or more students at a time (Sheepway et al. , 2011) . Initial research is underway to determine which model of clinical education might facilitate SLP student clinicians' learning related to ASD, with one study pointing to an apprenticeship model (includes modeling and collaborative problem solving) as a factor in increasing student clinicians' ASD-specific knowledge and skills (Donaldson, 2015) . However, this research is in its infancy and is not specific to the unique needs of SLPs in their training to work with adults with ASD.
There is an existing body of literature on adult learning that points to the importance of the cycle of experience, reflection, thought, and action in educational programs (Kolb & Kolb, 2009 ). This educational philosophy, often applied to the study and development of higher education practices, is designed to accommodate various learning styles in a meaningful and supportive learning space (Kolb & Kolb, 2005) . Core principles of experiential learning proposed by Kolb and Kolb (2005) include "making space for development of expertise" and "making spaces for acting and reflecting" (p. 208). A similar philosophy of adult education is proposed by Jarvis (2004) , emphasizing practical knowledge gained through various means of learning, including through experience. Research from a number of allied health and education fields aligns with these philosophies, supporting the importance of positive contact, or experience, with individuals with disabilities during pre-professional training. For example, physical therapy students who participated in an eight-week experience with young adults with Down syndrome reported being more comfortable with and having more confidence in their abilities to work with persons with disabilities (Shields & Taylor, 2014) . Similarly, a survey of pre-service teachers found that those with teaching or working experiences with individuals on the autism spectrum had more positive views of the population than those with only indirect contact (Park, Chitiyo, & Choi, 2010) . These findings point to the need for pre-professional clinical training programs for SLPs that provide an opportunity for student clinicians to interact meaningfully with individuals on the autism spectrum to gain knowledge through experience. The broad spectrum of ASD would point to the need for experience with multiple individuals with ASD, as can be facilitated through a group-based (vs. one-on-one) clinical experience.
Study Aims
It is clear that that there is a need for more, and perhaps different, pre-professional training in ASD for SLPs. Research in this area is growing; however, there remains a troubling gap in the study of SLPs' training to serve the growing population of adults on the autism spectrum in particular. This study aims to investigate the impact of a unique, immersive, group-based clinical education experience with adults on the autism spectrum on graduate SLP students, with the following specific aims: (1) to quantitatively investigate change in graduate SLP student clinicians' knowledge about ASD following participation in the clinical education experience with adults on the autism spectrum; and (2) to qualitatively explore the nature of the clinical education experience and SLP student clinicians' self-perceptions of any changes in the following areas after participation in the clinical education experience: knowledge about ASD, self-efficacy as service providers for adults with ASD, openness to adults with ASD, and additional contact with adults with ASD. Method Clinical Experience. This study was conducted at a large, suburban university in the mid-Atlantic region of the United States. First-year students in the university's master's program in SLP were invited to participate in this study if they were assigned a clinical education experience at the university's Hussman Center for Adults with Autism (HCAA) during either the fall or spring semester of that year.
The HCAA was established in 2008 and is a university-based program with funding from private donors and a foundation, and further support provided through ongoing program fees. The HCAA was designed to support adults on the autism spectrum in leading meaningful and engaged lives by addressing the shortage of resources for this population and providing a range of programming. In addition, the HCAA provides service-learning experiences for university students, including undergraduate students in various programs and those enrolled in clinically-focused graduate programs, such as occupational therapy and SLP, to better prepare these students to work and engage with adults on the autism spectrum. By bringing together adults on the autism spectrum and university students, the HCAA seeks to promote reciprocal learning and a mutually rewarding experience. The HCAA's philosophy is unique in its focus on strengths, assumed competency, and respect for adults as peers and contributing participants in the intervention process. A statement from the HCAA's program manager in a recent public radio interview encapsulates the HCAA's philosophy well (Sivak, 2016): It's about giving people an opportunity to demonstrate what they can do…it's to find ways that they can show people that they are capable. We really want to find places that these adults can contribute. That's why it's not how significantly impacted you are or can you talk or not talk, it's what you can contribute and we want to find that place because that's where adults find their dignity.
Under the guidance of their clinical supervisors, SLP graduate student clinicians who were placed in the HCAA programs were tasked with supporting participants' language and social communication needs. The HCAA programs included in the current study met once a week for 90 minutes. There was an average of four to six graduate student clinicians assigned to each of three programs (two focused on social and communication skills, one on functional reading and reading comprehension/fluency), with an average of six to 10 adult participants with ASD per program. After working with their assigned participants to establish goals for the semester, student clinicians worked collaboratively to plan group activities. Student clinicians also had time to work individually with participants during each session.
The supervision model employed by the HCAA was group-based, with one certified and licensed SLP supervising each group of student clinicians. The supervising SLP observed 100% of sessions, provided live modeling, offered collaborative problem-solving assistance, and met with the group of student clinicians for 30 minutes after each session to discuss progress, answer questions, and plan in a collaborative manner. Supervisors provided additional feedback based on student clinicians' clinical documentation (i.e., notes and reports) across the semester.
Design. The study used a mixed-methods design, drawing on a combination of quantitative and qualitative data. Using quantitative and qualitative methods complementarily allows researchers to capitalize on the strengths of both methods, and to gain a deeper understanding of what mechanisms may influence the efficacy of an intervention (Glogowska, 2011) . Quantitative methods were used to identify any statistically significant changes in student clinicians' knowledge about ASD following participation in a clinical education experience through the HCAA with adults on the autism spectrum. Qualitative methods were used to explore the findings in more depth and to gain a nuanced understanding of the clinical experience and its broader impact on the student clinicians (i.e., in terms of self-perceived changes in knowledge about ASD, self-efficacy as service providers for adults with ASD, openness to adults with ASD, and additional contact with adults with ASD).
Quantitative data were collected three times: (1) At the start of the fall semester, prior to the start of clinical experiences; (2) between the fall and spring semesters; and (3) at the end of the spring semester. Qualitative data were collected at time points 2 and 3 only, following student clinicians' HCAA experiences.
Participants. Student clinicians assigned to a HCAA placement were invited to participate in the study early in the fall semester. Participation began with informed consent (as approved by the university's Institutional Review Board), which explicitly stated that students could withdraw from or refuse to participate in the study at any time without affecting their grades or any other aspect of their program. All consented student clinicians (n=17) were assigned an identification number to keep their data confidential.
Demographic data were collected through an online survey. Participating student clinicians were female and ranged in age from 22-31 years, with 16 student clinicians identifying their race as Caucasian, and one as African-American (no student clinicians identified themselves as Hispanic). Student clinicians had earned at least a bachelor's degree as a prerequisite for acceptance into the master's program in SLP, with one also holding a master's degree in another field. The majority earned prior degrees in SLP (n=13), with the remaining students earning degrees in related fields, including education (n=1), cognitive science (n=1), psychology (n=1), and behavioral sciences (n=1).
Measures.
The Autism Knowledge Survey-Revised (AKS-R; Swiezy, Fairbanks, Stuart, Ashby, Ables & Stone, 2005) was used to measure student clinicians' knowledge about ASD for the quantitative portion of the study. The AKS-R is a 20-item survey that measures degree of agreement with statements addressing a variety of topics about ASD, including etiology, intervention, diagnosis, and outcomes. Student clinicians were asked to rate their agreement with each statement on a 6-point scale (1 = Fully Agree with statement; 6 = Fully Disagree with statement). A mean knowledge score was calculated, and responses were compared to model or 'correct' responses. Items were reverse scored as needed, such that a higher score on each statement reflected a higher level of knowledge. Students completed the survey individually through an electronic platform using their confidential personal identification number.
A five-item, open-ended questionnaire (see Appendix) was used to collect qualitative data regarding students' knowledge, confidence, and openness as related to adults on the autism spectrum. The survey asked students to describe their overall experience at the HCAA, including their quality and quantity of contact with adults on the autism spectrum. Student clinicians were asked to write a one to two paragraph response to each item using word processing software.
Data Analysis. Descriptive statistics were used to characterize the participant sample. A quantitative analysis of change across semesters in knowledge scores was carried out using a mixed-effects analysis of variance (ANOVA) procedure. Knowledge scores obtained from the AKS-R represented the dependent variable, with time representing the within-subjects factor (with 3 levels for the 3 time points), and semester of HCAA experience serving as the between subjects variable (with 2 levels-first semester or second semester). The within-subject time effect and semester-by-time interaction were considered primary, as they tested whether or not the indices changed over time and whether or not change over time depended on the semester in which they received the training, respectively.
Qualitative analysis was used to analyze the narratives collected from SLP graduate students following their HCAA experiences. Two research assistants trained in qualitative coding methods independently evaluated each of the narratives to identify recurrent themes using a six-phase, thematic analysis procedure outlined by Braun and Clarke (2006) . This analytical methodology was selected because it allowed the researchers to focus on examining and describing the students' experiences through their responses to specific questions that reflected the authors' research aims. In addition, thematic analysis methods have been utilized effectively by researchers in the field of ASD (e.g., Timmons, Ekas, & Johnson, 2017) and SLP professional preparation (e.g., Finch, Fleming, Brown, Lethlean, Cameron, & McPhail, 2013) , among many others.
According to Braun and Clarke (2006) , following familiarization with the data (phase 1), the second phase of this approach to thematic analysis (i.e., initial coding) involved evaluating the narratives line by line in order to identify and describe the ideas reported by the students. Codes were then assigned to units of data that appeared to be meaningful or significant. Data were consistently compared throughout the process in order to find similarities and differences in the responses, and to revise codes as needed. In the third phase of analysis (i.e., searching for themes), the coders focused on synthesizing larger segments of the data by identifying recurring concepts. These concepts were analyzed for similarities and grouped accordingly. In the fourth phase (i.e., reviewing themes), themes were reviewed and organized and the relationships between themes were analyzed in order to create core themes. During this fourth phase, a thematic map (i.e., visual representation of themes and overlap) was finalized and is presented in Results. The fifth phase (i.e., defining and naming themes) involved determining any subthemes within core themes and identifying the essence of each theme by locating examples from the student clinicians' responses. The sixth and final phase (i.e., producing the report) included organizing the themes and examples into a narrative that best described the data -this narrative is presented in the Results section.
In order to increase the rigor and decrease the subjectivity of the qualitative analysis methods used (as suggested by Barbour, 2001 ), the two independent coders compared codes as a form of "inter-rater reliability". During this process, the coders reviewed their proposed core themes and subthemes in order to identify any inconsistencies. The coders were found to be in agreement regarding all core themes. Subthemes that were identified by only one coder were discussed and either removed or, where appropriate, merged with an existing, agreed upon theme. In the final step, wording of themes and subthemes was refined by the study team to best represent the data and the student clinicians' expressed views. Figure 1 , knowledge increased from the beginning to the end of the first semester for those student clinicians who participated in a HCAA program during that time, but not for student clinicians who participated during the subsequent semester. For the student clinicians who participated in a HCAA program during the second semester, the improvement in knowledge only occurred between the beginning and end of the second semester. Qualitative Findings. Qualitative data provided more in-depth findings about the student clinicians' experiences of working with adults with ASD.
Results
Analysis of the open-ended responses resulted in four core themes directly related to the topics addressed in the questionnaire: structure of the high-quality clinical experience, clinical knowledge about ASD, increased confidence, and increased openness. Several subthemes also emerged within two of the core themes.
The core themes and subthemes that emerged from analysis of the narrative data are summarized below and in Figure 2 and summarized within the narrative below. In discussing the quality and quantity of contact with adults with ASD during their clinical placement, the majority of student clinicians (n=11; 65%) described the placement as a rewarding and highquality experience. Students further defined specific aspects of the program that contributed to the quality of their experiences. These aspects are described below, with each defined as a subtheme.
Opportunity to interact with multiple participants.
In their open-ended responses, many students (n=8; 47%) highlighted the importance of having the opportunity to interact with multiple adults on the autism spectrum during their placement. Students described the group structure of the program as a strength and identified specific benefits of interacting with more than one client. In particular, engaging with multiple clients exposed them to a variety of participant strengths, needs, and interests. For example, one student wrote: "The participants of the HCAA 
STRUCTURE OF THE CLINICAL EXPERIENCE

OPENNESS CONFIDENCE LEVEL PREVIOUS EXPERIENCE WORKING WITH INDIVIDUALS ON THE SPECTRUM
program were all very different and presented with different needs and interests, which provided me with the opportunity to see how adults with autism differ." Another shared: "I feel that I truly got the experience to get to know each member of the group individually and that it gave me a great view of many different adults on the spectrum." Similarly, one student felt "…that working in a group enabled [them] to engage with a variety of adults with different skills and levels of communication abilities."
The group setting also provided students with a variety of types of interactions with participants, as one student reflected: "Since each of the participants ranged in their own personalities, ages, circumstances, and levels on the spectrum, each day included various interactions. These included intense situations, challenging discussions, inspiring improvements, etc."
Collaboration with other students and professionals. When writing about the quality of the program, several student clinicians (n=6; 35%) also noted that the group structure afforded them the opportunity to collaborate with their fellow student clinicians and with other professionals (e.g., clinical supervisor, program staff). Direct support from supervisors and collaboration with peers enhanced the overall quality of the clinical experience. Reflecting this point, one student wrote: "I was able to learn from the HCAA supervisor and my own supervisor how to handle behavioral situations. I learned strategies to refocus attention, understand when the participant needed a break, and to help better develop reading skills through visualization." Another student wrote: "I liked the group format, as it gave me an opportunity to interact with more than just my two clients and to collaborate and learn with other students." Yet another student endorsed the effectiveness of the training model, remarking: "This program was enjoyable, naturalistic and overall, a great opportunity for clinicians, mentors, and participants to learn from and with one another."
Clinical knowledge about ASD. In discussing the knowledge gained through their clinical placements with adults on the autism spectrum, all student clinicians (n=17; 100%) noted that their clinical knowledge about ASD had increased. The students wrote about changes in their knowledge about ASD in general and, more specifically, about ASD in adulthood. They also discussed improved knowledge of clinical skills and strategies for meeting the needs of adults with ASD.
Understanding of ASD as a spectrum. Many students (n=9; 53%) wrote about changes in their understanding of ASD as a spectrum following the placement. They described an improved understanding about the range of skills, abilities, and needs among individuals with ASD, with one student writing: "I learned so much from the HCAA experience, the participants, and supervisors. First of all and most importantly, it reinforced the notion that 'if you've met one person with autism, you've met one person with autism.' Each participant was so unique." Students related their change in knowledge to the group structure of the program. They explained that having an opportunity to interact with multiple adults on the autism spectrum helped them recognize that each individual on the autism spectrum presents with a unique set of strengths and needs. Another student emphasized this point: "Our group consisted of ten adults, all who had the diagnosis of autism but all were so different from one another. This really brought me more awareness and sensitivity for people on the spectrum."
Understanding of what ASD looks like in adulthood. Many student clinicians (n=7; 41%) also discussed an increased understanding of the specific needs of adults on the autism spectrum. They wrote in particular about the participants' social-communication needs, and how these needs impact their daily lives, with one student noting: "During each group session, we discussed different social needs that impact the participants' daily social interactions. The topics helped me understand what I can do as an SLP to help adults with autism overcome their social needs." Another student commented: "I learned a lot about their daily challenges, such as discrimination in the workplace and difficult social situations they encounter. I learned about areas of communication they have difficulty with such as turn taking during a conversation and initiating conversations." Students also talked about an improved understanding of the goals that adults with ASD set for themselves, with comments such as: "Working with adults on the spectrum taught me a lot about how decision making, self-regulation, and self-expression can develop throughout the years" and "I learned that most of the participants have aspirations and dreams of typically developing peers. Most of them want to get their driver's licenses, attend college, and obtain jobs. This was really eye opening to me."
Clinical skills. When writing about their changes in knowledge, many students (n=7; 41%) also talked about gaining a variety of clinical skills for working with adults on the autism spectrum. For example, one student wrote: "I learned skills throughout the semester that helped to address many of the needs of the adults in our group. I will carry these skills with me into many other settings and opportunities I have when working with adults." Student clinicians also reported learning to see the adult participants as peers and collaborators in the clinical process. They learned to treat the participants like adults by supporting their independence and inviting them to be equal participants in the intervention process. One student commented: "Working with adults is very different and it is important to remember that these participants are around the same age as me. We need to encourage independence through a respectful and adult tone of voice." In addition, another student wrote of learning "…to treat the participants as adults and to consult them on what they would like to do and what they would like to improve. I learned to explain the reason why we are working on activities and stress their progress."
Relatedly, students gained more specific clinical skills and strategies for working with this population, including providing participants with visual supports and tailoring interventions in order to meet individual and age-specific needs. For example, students wrote: "I learned the effectiveness of using visual instruction with individuals with ASD and made a habit of implementing it into therapy" and "It was also difficult at times to develop therapy ideas that were age and developmentally appropriate for the entire group while meeting the needs of everyone within the group. Being a part of this placement really taught me how to do those things." Further describing their skill development in terms of awareness of the range of presentations in individuals with ASD, one student wrote: "This experience taught me how differently ASD presents in individuals diagnosed, which helped me to develop the skills necessary to provide and structure differentiated and individualized therapy to target the varying needs of all the participants."
Confidence level. When asked about changes in their feelings of self-efficacy, or confidence, following the placement, the majority of students (n=12; 71%) reported feeling more confident in their abilities to serve adults on the autism spectrum. For example, students wrote: "Following this program, I feel more confident in my ability to interact with and provide effective therapy to adults with ASD" and "Before this placement, I was nervous and unsure how to interact with people with autism. This program allowed me to become more comfortable and knowledgeable in the area." As seen in previous responses, students again highlighted the group structure of the program as a strength. They explained that working with multiple participants contributed to their increased confidence, with one student noting: "Having such a wide array of individuals to work with really helped me to gain more knowledge and develop more confidence in my abilities when working with people with autism."
Students also wrote about an increase in knowledge and skills as contributing to their improved sense of confidence in working with adults on the autism spectrum, writing "I feel more confident in my skills to serve adults on the autism spectrum. I have been provided with many techniques and resources for activities, managing behaviors and learning style" and "This learning experience has given me a greater sense of self-efficacy in terms of selecting appropriate goals and targeting them as a team with my client. I also learned that with adults, especially in a group setting, there are ways to become a social skills facilitator rather than a direct teacher." Finally, for some students, the placement led to an increased interest in working with adults on the autism spectrum in the future. For example, one student wrote: "I am eager to learn more about the autistic population and work with individuals that are on the spectrum. This program has sparked an interest for autism in me. It is now an area in which I consider working."
Openness. Many of the students (n=7; 41%) reported that their experience in the program led to an increase in openness to adults on the autism spectrum. One student noted: "I am much more open when interacting with adults on the spectrum after participating in the HCAA placement this semester." A link between this change in openness and an increase in knowledge, skills, and/or confidence was noted in their responses, with students making such comments as: "I definitely feel much more open and confident with adults on the spectrum. My own client and the others in the HCAA program aided in my own development of confidence and understanding of adults on the spectrum," and "I feel comfortable to interact with adults with autism and I do not shy away from conversations like before. I feel like I have a better understanding of the population and this has led me to have more interest in working with them."
In contrast, several students (n=6; 35%) indicated that they did not have any change in openness because they already felt open to working with adults on the autism spectrum prior to the placement. For example, one student noted: "Prior to my placement, I had multiple experiences interacting and providing services to children and adults on the spectrum. These prior experiences allowed me to gain the openness required to successfully work with adults and children on the spectrum."
Discussion
A significant barrier to ASD-specific pre-professional training is the generalist nature of graduate programs in SLP (Donaldson, 2015) . In order to graduate from an accredited master's program, a student must have met the standards for knowledge and skills related to the prevention, assessment, and intervention of communication and swallowing disorders and differences, from birth through adulthood, in areas as disparate as articulation, fluency, voice, language, hearing, and swallowing (Council for Clinical Certification in Audiology and SpeechLanguage Pathology of the ASHA, 2016). Graduate programs must provide students with the necessary breadth of coursework and experiences to meet these standards, while also giving them the depth of training required to become effective clinicians. This depth of training is of particular importance for serving individuals with ASD, given the heterogeneous nature of ASD and the wide variability of social, communication, behavioral, and sensory needs, among others (Barnhill, Polloway, & Sumutka, 2010; Donaldson, 2015) . This study responded to the limited information available to guide clinical training for SLPs who are increasingly likely to serve individuals with ASD across the lifespan.
Results from this study indicate that the particular clinical education experience provided by the HCAA was beneficial to student SLP clinicians in their preparation to work with adults with ASD. Not only did the study's findings indicate a measurable, quantitative impact of the experience on student clinicians' knowledge about ASD in general, but qualitative results provided overwhelmingly positive and informative insights into the broader impact of the experience. In sum, student clinicians described their increase in knowledge, openness, and confidence (or self-efficacy), especially highlighting the group aspect of the clinical experience as key to their growth. These findings mirror those from other fields wherein immersive, interactive experiences with individuals with a range of disabilities, including ASD, allowed professionals to enter the field with greater comfort, confidence, and acceptance (Park, et al., 2010; Shields & Taylor, 2014) .
The finding that student clinicians' factual knowledge about ASD increased following their HCAA experience may be related to the benefits of experiential or practical learning, with specific relation to the proposed potential for action (i.e., hands-on learning) in solidifying the learning process (Zull, 2002) . In other words, the student clinicians may have gained the factual knowledge from various aspects of their educational experiences, including the HCAA experience, but findings suggest that the "action," or experience of interacting with the adults with ASD, may have impacted the solidification of that knowledge. This mirrors literature from the medical field, which often indicates experiential learning to be a key factor in furthering students' knowledge in their future area of practice (e.g., Eiser & Connaughton-Storey, 2008) . Further, aligning with Kolb and Kolb (2005) , the HCAA experience may have increased student clinicians' openness to and self-efficacy in serving adults with ASD due to its focus on development of expertise through synergistic action and reflection. This conclusion reflects findings from other clinical fields, such as nursing, where research shows handson experiences such as clinical simulation increase students' feelings of selfefficacy prior to entering their clinical field (Akhu-Zaheya, Gharaibeh, & Alostaz, 2013; Khalaila, 2014) .
Although the majority of students described their HCAA experience as highquality and rewarding, a few students provided suggestions for improvement. In particular, three students indicated that the group structure of the program detracted from their ability to address the participants' individual needs. They explained that because of the emphasis on whole-group activities, they felt that they did not have enough time to support participants making significant progress towards their individual goals. One student clinician also noted that she felt it was easier to plan for group activities and that she would have experienced more growth as a clinician if more individualized planning and intervention had been required. Those wishing to draw upon this work to guide development of clinical education programs may wish to incorporate this feedback by emphasizing a focus on group-and individual-based clinical training in ASD.
It is also important to note that despite reporting increased interest in and openness to interacting with adults with ASD, the majority of student clinicians indicated that they did not seek additional contact with adults with ASD (other than those served through their HCAA experience) outside of the HCAA over the course of the semester. Shields and Taylor (2014) note that students' change in attitude towards individuals with disabilities may not equate to a change in behavior. A similar possibility is suggested by the finding in the current study.
Several students wrote about interacting with HCAA participants informally in the hallway or the waiting room; however, students added that their graduate school schedules did not afford them the time needed to engage in outside opportunities to interact with adults with ASD outside of their clinical experiences (e.g., adults in the community, adults met through volunteer opportunities, classmates in college courses). Next steps in this line of study include collection of follow-up data to determine students' trajectories and interactions with adults with ASD, both clinically and in the community, upon entry into the field.
Limitations
The generalizability of this study's findings is limited by the participants (i.e., student clinicians) being drawn from one university and one overarching clinical training program. Similarly, the results derived from the qualitative arm of the study require subsequent evaluation in a larger and novel sample to support their generalizability. In addition, between-group simple effects analyses to follow up on the significant interactions were not feasible given the sample size. Future research would benefit from a larger "N" to explore group differences further. Although the current study included a control condition by having two groups (i.e., those who received training in the first semester versus second semester), future work in this area would benefit from comparing the HCAA's program to alternative training programs.
Additional limitations were introduced through the qualitative and quantitative methods used. The specific (as opposed to more open-ended) nature of the qualitative questions posed to the student clinicians guided the responses and created pre-determined categories of responses simply through the questions' foci. Similarly, the specificity of the questions and lack of opportunity for follow-up to clarify responses limited the depth of analysis and perhaps even the possibility of comparison to other studies. In addition, the mode of response (i.e., online) for the questionnaire items used in the quantitative analyses introduced the possible limitation of participants consulting outside sources, although they were instructed to use their personal knowledge. Finally, although anonymity of feedback was ensured, there remains the possibility of bias in student clinicians' responses due to potential concerns about anonymity. Despite these limitations, the current study provides evidence to support the HCAA clinical education program's potential for serving as a model for other universities seeking to enhance preparation of future SLPs in their work with adults with ASD.
Future Directions
This study provides a first step in addressing the gap in research needed to inform clinical training models for pre-professional clinicians who are likely to serve individuals with ASD across the lifespan. The SLP field is in need of continued investigations in this area, with specific focus on identifying the key ingredients of successful training models and on determining the longitudinal impact of clinical and didactic training models on clinicians as they enter the field. Some research questions to address in the latter area include: Do practicing SLPs continue to evidence greater knowledge regarding ASD (e.g., diagnostic criteria, intervention) following engagement in specific clinical training models? Are practicing SLPs who engage in these clinical training models more likely to elect employment in settings where they will serve individuals, adults specifically, with ASD? Once SLPs enter the field, what do they realize was lacking in their clinical ASD training? Study of this area is in its infancy, but its importance is tantamount to the continued positive intervention experiences of individuals with ASD across the lifespan and to society's work towards greater acceptance and respect for difference.
